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5 [0001] The present invention refers to an absorbent structure in an absorbent article such as a diaper pant diaper 
incontinence guard, sanitary napkin, dressing and the like. 

Background of the invention 

10 [0002] Absorbent articles of the above mentioned kind are intended for the absorption of body liquids such as urine 
and blood. They usually have a liquid pervious topsheet, which during use is intended to be facing the wearer's body 
and which for example consists of a nonwoven material of spunbond type. Further they have a liquid impervious back- 
sheet, e g a plastic film or a hydrophobic nonwoven material, and an absorbent structure arranged between the liquid 
pervious topsheet and the liquid impervious backsheet. The absorbent structure may comprise more than one layer 
'5 such as liquid acquisition layer, storage layer and distribution layer. 

[0003] As an acquisition layer there is normally used a porous material with a high momentaneous liquid receiving 
capacity. Example of such materials are cellulosic fluff pulp of thermomechanic or chemothermo mechanic (CTMP) 
type, chemically stiffened cellulosic fibers, fibrous waddings, carded fibrous webs, porous foam materials etc 
[0004] As a storage layer there is normally used cellulosic fluff pulp mixed with so called superabsorbents i e 
crosshnked polymers with capacity to absorb body liquids several times their own weight (10 times or more) It is 'also 
possible to use an absorbent foam material as a storage layer. As a distribution layer there can be used cellulosic fluff 
pulp, tissue layer, foam, synthetic fibers and the like having a high liquid distribution capability. It is also possible to 
combine two or more of the functions, acquisition, storage and distribution in the same layer. 
[0005] In order to for example save space during storage and transports it is common to compress the absorbent 
articles strongly, which for materials with a low resiliency such as cellulosic fluff pulp, especially of chemical type means 
that they maintain a high density also after they have been taken out from their package. This can in turn influence 
especially the liquid acquisition capacity negatively. It is therefore common to use a resilient material which can spring 
back as a liquid acquisition layer on top of a compressed absorbent core of cellulosic fluff pulp and superabsorbent 
[0006] EP-A-0 301 753 discloses an absorbent structure in the form of an open-cell foam material, which has been 
impregnated with a superabsorbent material. The superabsorbent material is retained in the foam by a binder The 
preparation of the foam is made by dispersing the superabsorbent material in a solvent, after which the foam is im- 
pregnated with the dispersion and then the solvent is evaporated. 

[0007] EP-A-0 1 60 572 discloses an absorbent structure comprising a carrier material applied in a fibrous structure 
The carrier material can e g have a net-like structure and comprises a hydrophilic porous material, e.g. fibers or foam. 



Object and most important features of the invention 

[0008] The object of the present invention is to provide an absorbent structure comprising a material with high sprinq 
back in dry as well as in wet condition and which besides has a high absorbent capacity. This has been achieved by 
40 the fact that the absorbent structure comprises a carrier material in the form of an open-cell foam containing hydrophilic 
fibers in its pore structure, which have been pucked in its pore structure 

[0009] The hydrophilic fibers according to one embodiment at least partly are cellulosic fibers. 

[0010] The foam material can in its pore structure further contain superabsorbent material. 

[0011] The foam preferably has a relatively large pore size of no more than 15 and more preferably no more than 

45 1 o pores per linear inch (no more than 6 and preferably no more than 4 pores per linear cm). 

[0012] According to one embodiment the absorbent structure has a three-dimensional shape provided bv heatino 
and shaping of the foam material. y 
[0013] The invention further refers to a method for manufacturing an absorbent structure in an absorbent article as 
above, at which hydrophilic fibers by means of a vacuum is sucked into an open-cell foam material 

50 [0014] Moreover it refers to an absorbent article such as a diaper, pant diaper, incontinence guard, sanitary napkin 
bed protection, dressing and the like, which comprises an absorbent structure according to the invention The absorbent 
structure can be arranged as a liquid acquisition layer, as a combined liquid acquisition- and storage layer or as a 
combined topsheet and liquid acquisition layer. 

55 Description of the drawings 

[0015] The invention will in the following be closer described with reference to an embodiment shown in the accom- 
panying drawings. 
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Fig. 1 shows on an enlarged scale a schematic section through a portion of an absorbent structure according to the 
invention. 

Fig. 2 is a plan view of an absorbent article in the form of an incontinence guard. 

Fig. 3-5 show schematic exploded sections through absorbent articles according to some different embodiments. 
s Fig. 6 shows an example of a three-dimensionally shaped absorbent article. 

Fig. 7 illustrates schematically a method for producing the absorbent structure according to the invention . 

Description of embodiments 

w [001 6] The absorbent structure 1 0 according to the invention comprises a carrier material 11 in the form of an open- 
cell foam, preferably a so called reticulated foam, which means a foam having a three-dimensional structure defining 
separate cells, in which the main part or all cell wall membranes are broken so that only a skeleton of the three- 
dimensional structure remains. The carrier material contains in its pore structure hydrophilic fibers 12. The pore size 
of the foam must be relatively large, preferably no more than 15 and more preferably no more than 10 pores per linear 

15 inch (ppi) (no more than 6 and preferably no more than 4 pores per linear cm), which corresponds to a mean pore size 
of at least 2.5 mm in diameter. The foam can be of an optional polymeric material with the capability to form a three- 
dimensional structure of the above kind, such as a polyurethane foam. The foam should preferably be hydrophilic, but 
may also be hydrophobic. 

[0017] The hydrophilic fibers 12 can be cellulosic fibers, regenerated cellulosic fibers such as rayon, viscose, hy- 
20 drophilic synthetic fibers or natural fibers of optional kind. Preferably at least a part of the fibers 12 are cellulosic fluff 
pulp such as chemical pulp, thermomechanical pulp, chemothermomechanical pulp (CTMP) or pulp of chemically stiff- 
ened and/or crosslinked cellulosic fibers. Since the fibers are contained in the foam structure also short fibers can be 
used, which otherwise can be difficult to use in absorbent articles, since they lead to a low strength of the fiber structure, 
which means that this easily bursts or crumbles. The foam structure contributes to give the required tensile strength 
25 to the material. 

[0018] The weight relationship between fibers and foam can vary within wide limits but the amount of fibers should 
be at least 10 and preferably at least 25 % by weight calculated on the total weight of the foam and fibers. The amount 
of fibers can amount to many times the weight of the foam. 

[0019] The absorbent structure is intended to be used in an absorbent article such as a diaper, pant diaper, incon- 
30 tinence guard, sanitary napkin, bed protection, dressing and the like. In Fig. 2 there is disclosed an embodiment of an 
incontinence guard 13, which comprises a liquid pervious topsheet 14, a liquid impervious backsheet 15 and an ab- 
sorbent layer 16 enclosed. A porous and resilient liquid acquisition layer 17 is further arranged between the liquid 
pervious topsheet 14 and the absorbent layer 16. 

[0020] The liquid pervious topsheet 14 can consist of a nonwoven material, e.g. a spunbond materia! of synthetic 
35 filaments, a meltblown material, a thermobonded material, a bonded carded fibrous material or a perforated plastic 
film. The liquid impervious backsheet 15 usually consists of a plastic film, a nonwoven material coated with a liquid 
tight material or a hydrophobic nonwoven material which resists liquid penetration. 

[0021] The topsheet 14 and the backsheet 15 have a somewhat larger extension in the plane than the absorbent 
layer 1 6 and extend outside the edges thereof. The layers 1 4 and 1 5 are interconnected within their projecting portions, 

40 e.g. by gluing or welding with heat or ultrasonic. 

[0022] The absorbent layer 16 can be of any conventional kind. Examples of commonly used absorption materials 
are cellulosic fibers e g in the form of cellulosic fluff pulp, tissue layers, highly absorbent polymers (so called superab- 
sorbents), absorbent foam materials, absorbent nonwoven materials and the like. It is common to combine cellulosic 
fluff pulp with superabsorbents in an absorbent layer. It is also common to have absorbent bodies comprising layers 

45 with different properties with respect to liquid acquisition, liquid distribution and liquid storage capacity. This is well 
known for the person skilled in the art and therefore needs not to be described in detail. The absorbent bodies that are 
common in e.g. baby diapers and incontinence guards often comprise a compressed mixed or layered structure of 
cellulosic fluff pulp and superabsorbent particles. 

[0023] An incontinence guard of the kind shown in Fig. 2 is at first hand intended to be used by persons having 
so relatively light incontinence and are easily worn in ordinary underpants. Attachment means in the form of areas of 
selfadhesive glue can be arranged on the outside of the liquid impervious backsheet 15. Other types of attachment 
means such as hook and loop, snap fasteners, girdles, special tightly fitting underpants and the like may of course 
also be used. 

[0024] It should be noted that the incontinence guard shown in the drawings and described above is a non-limiting 
55 example of an absorbent article. Thus the shape and design of the article can be varied. The absorbent article may 
also be a diaper, a pant diaper, a sanitary napkin, a bed protection, a dressing or the like. 

[0025] Between the liquid pervious layer 14 and the absorbent layer 16 there is arranged a porous and resilient 
acquisition layer 17 with the capability to quickly receive large amounts of liquid and to distribute liquid and temporarily 
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central parts thereof. ^ ayer 17 can e,ther °°ver the entire absorbent lavor i« ... ... 

».»ng lupMMm mm ,„,„,,„, «, jj;* JlSlfifS "° na W» •«* « •*•». fluff p* 

against the wearer is avoided and the surface facinc Ih TweZ » P° re D sy$tem of 1,16 foam, so that rewetting 
carried within the resilient foam structure 1 ^ ^ ^ ^ ' hat ,he su P«'^sorbent is 
which have a low absorption capacity unde badtndSl " SUperabsorbe '' ts ,ha < « P'essure sensitive, i.e. 
which are exerted to pressure from ihe wearer ^ W ° U,d be UnSui,ab,e to use in ^sorbent articles 

J- - w ■ maintain its open pore system, 
time. By the fact that the underlying absoLn. iayer 1 6 has a fint r T * dUri " 9 3 Short P erlod ° 

transport from the acquisition .ayer 1 7 to te tTtertZn^T? T™.**" Wi " be 3 m ° re active ^ uid 
larger to smaller capillaries. Due to the mi«E?SE2T . . P ary ' 0rCeS act ,0 trans P° rt lic i uid torn 
absorbent layer 16 is counteracted P * ^ """" °' liqUid has alread y been absorbed by the 

sl tsetse r 2ss:r 9 ?r r,r c r b 10 acc r g ,o the - «- 

material, which has a high liquid storage capacity Zo toS^ZZ f S "' <able l ° indUde a su Perabsorbent 
liquid acquisition capacity as well as a high liqSsTao Th6 ' ayer 19 ,hUS has a d0 ° d 
we,, as an absorbent/storage .ayer. As mentioned rJEj^EXS-i^^ °' " ^ as 

they are supported by the resilient foam structure which takes uo Z m SUP ° rabsorbenls ma V also be used, since 
[0033] The absorbent structure 10 according ltotetolrtonZ£>7T °' P ' eSSUre '° ads thaf ™* «»»- 
structure, after which a shaping thereof wonTZ T"™ '^^^nally shaped by heating the foam 
of fibers to the foam structure. The ^'""r* before °' aftef »" *<"^ 

atherefeshownanon-nmiBngexampteofa^ 

napkin. The product has an upwardly directed front portion 20 Lh !T P * 9 incontine "<* guard or sanitary 

ess 2 : \ nd a bowNshaped crotch porti ° n ^z^z^r pondW)f upward,y direc,ed b - d - «-* 

Lei. -^^2^ for making an absorbent 

24. Above the mould there is arranged a change e a myelin 1?° h 7* 23 and an air P ervi ° us b °«°<" 
for air borne fibers. Under the mould there is a vacuum box 27 aTucuS T" 1 * 9 SUpply 

pervious bottom 24 of the mould and fibers 11 are sucTed into thP f ! StmCtUre 10 is P laced on ,he ™ 
In order to suck the fibers effectively into the foam s£l ! - « ,T * by ^ VaCUUm in the vacuum **■ 
shown in the figure. trUCtUre " ,s lm P°rtant that they hit it straightly from above as is 

of the materia, is stopped after the fibers S^^^^^T^ int ° the mate " a '- ™s stretching 
[0036] Below some tests are disclosed which ^SSliS? T"? l ° Us ° ri9inal di ™"si°n. 

structure according to the invention ade W " h feSpect to the absofbe n< «Pacity of an absorbent 
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The capacity for reticulated foam with pulp fibers 

[0037] Sample bodies consisting of 1 00% chemical cellulose pulp (=Ref.) and of a reticulated foam of polyurethane 
10 ppi (pores per linear inch) (=4 pores per linear cm) with pulp fibers integrated therein (43 weight % foam + 57 weight 
5 % pulp fibers) (=Test) respectively were measured with respect to dry bulk, wet bulk and absorption capacity. The 
following results were obtained: 





Dry bulk (cm 3 /g) 


Wet bulk (cm 3 /g) 


Abs.capacity (g/g) 


Ref. 


21 


10 


12 


(pulp) 








Test: 


19 


14 


12 


(foam+pulp) 









[0038] As can be seen the reduction of bulk for the test body was considerably lower than for the reference body, 
which means that the test body is collapsing much less, i.e. the structure is maintained considerably better in wet 
condition. This gives a good liquid acquisition also after wetting. 
20 [0039] Besides the capacity is the same for the reference as for the test body, but since the reticulated foam per se 
has the capacity 0 g/g the weight thereof can be disregarded and one then obtains an effective "pulp capacity" corre- 
sponding to 21 g/g, i.e. the absorbent capacity of the pulp fibers are utilized considerably better. 



25 Claims 

1. Absorbent structure in an absorbent article such as a diaper, pant diaper, incontinence guard, sanitary napkin, 
dressing, 

characterized In 

30 that the absorbent structure (10) comprises a carrier material in the form of an open-cell foam (11) containing 

hydrophilic fibers (12) in its pore structure, which have been sucked in its pore structure. 

2. Absorbent structure according to claim 1 , 
characterized in 

35 that at least a part of the hydrophilic fibers are cellulose fibers. 

3. Absorbent structure according to claim 1 or 2, 
characterized In 

that the foam material in its pore structure further contains superabsorbent material. 

40 

4. Absorbent structure according to any of the preceding claims, 
characterized In 

that the foam has a relatively large pore size of no more than 1 5, preferably no more than 10 pores per linear inch 
(no more than 6, preferably no more than 4 pores per linear cm). 

45 

5. Absorbent structure according to any of the preceding claims, 
characterized in 

that the absorbent structure has a three-dimensional shape provided by heating and shaping of the foam material. 

so 6. Method of making an absorbent structure in an absorbent article such as a diaper, pant diaper, incontinence guard, 
sanitary napkin, dressing, according to any of claims 1-4, 
characterized In 

that hydrophilic fibers (12) by means of a vacuum are sucked into an open-cell foam material (11). 

55 7. Method as claimed in claim 6, 
characterized in 

that the foam material (11) is stretched in connection with sucking the fibers (12) into the material. 
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^noi acienzea in UMa,| y c u meieoeiween, 

that the absorbent article comprises an absorbent structure (10) according to any of cteims 1-5. 



9. Absorbent article as claimed in claim 8, 
characterized In 



10. Absorbent article as claimed in claim 8, 
characterized In 

that the absorbent structure b arranged as a combined liquid acquisition .ayer and absorbent iayer (19). 

11. Absorbent article as claimed in claim 8, 
characterized In 

that the absorbent structure is arranged as a combined liquid pervious top sheet and liquid acquisition iayer (18). 
Patentanspruche 

1. Absorptionsstruktur in eineTrTAbscTptib^ , 

schutz, einer Hygienebinde, einem Ve?ban2, Windel r einer Hoschenwlndel, einem Inkontinenz- 

dadurch gekennzelchnet, dass 

2. Absorptionsstruktur nach Anspruch 1 , 
dadurch gekennzelchnet, dass 

wenigstens ein Teil der wasseranziehenden Fasern Zellstofffasern sind. 

3. Absorptionsstruktur nach Anspruch 1 oder 2, 
dadurch gekennzelchnet, dass 

das Schaummaterial in seiner Porenstruktur ferner Superabsorptionsmaterial enthalt. 

4. Absorptionsstruktur nach einem der vorangehenden Anspruche 
dadurch gekennzelchnet, dass 



5. Absorptionsstruktur nach einem der vorangehenden Anspruche 
dadurch gekennzelchnet, dass 

2^£SEKE 6ine dreidime " Si — die durch Erwarmen und Formen des Schaumma- 

" ^^^^ Absorptionsartike,, W ie ,B. einer Windel, einer Hos- 

dadurch gekennzelchnet, dass Hyg.eneb.nde. e.nem Verband. nach einem der Anspruche 1 bis 4, 

wasseranziehende Fasern „ 2 , mittels eines Vakuums in ein otfenzel.iges Schaummateria, (11, gesaug, werden. 

7. Verfahren nach Anspruch 6, 
dadurch gekennzelchnet, dass 

das Schaummaterial (11) in Verbindung mi, dem Saugen der Fasern (, 2) in das Materia, gedehnt wird. 

8 " 

(16), die dazwischen angeordne, ist fluSSIgke,tsundurchlass 'gen ^klage (15) und einer Absorptionsschicht 
dadurch gekennzelchnet, dass 
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der Absorptionsartikel eine Absorptionsstruktur (10) nach einem der Anspruche 1 bis 5 aufweist. 

9. Absorptionsartikel nach Anspruch 8, 
dadurch gekennzelchnet, dass 

5 die Absorptionsstruktur als eine Flussigkeitserfassungsschicht (17) zwischen der flussigkeitsdurchlassigen Ober- 

lage (14) und der Absorptionsschicht (16) angeordnet ist. 

10. Absorptionsartikel nach Anspruch 8, 
dadurch gekennzelchnet, dass 

10 die Absorptionsstruktur als eine kombinierte Flussigkeitserfassungs- und Absorptionsschicht (1 9) angeordnet ist. 

11. Absorptionsartikel nach Anspruch 8, 
dadurch gekennzelchnet, dass 

die Absorptionsstruktur als eine kombinierte flussigkeitsdurchlassige Oberlage und Flussigkeitserfassungsschicht 
is (18) angeordnet ist. 

Revendlcatlons 

20 1 . Structure absorbante dans un article absorbant tel qu'une couche-culotte, une couche d'apprentissage de la pro- 

prete,.une protection contre I'incontinence, une se rviett e hygienique, un pansement, caracterlsee en ce que la 

structure absorbante (1 0) comprend un materiau support sous forme de mousse a cellules ouvertes (1 1 ) contenant 
des fibres hydrophiles (12) dans sa structure poreuse, qui ont ete aspirees dans sa structure poreuse. 

25 2. Structure absorbante selon la revendication 1 , caracterlsee en ce qu'au moins une partie des fibres hydrophiles 
sont des fibres de cellulose. 

3. Structure absorbante selon la revendication 1 ou 2, caracterlsee en ce que la mousse contient en outre, dans 
sa structure poreuse, un materiau superabsorbant. 

30 

4. Structure absorbante selon Tune quelconque des revendications precedentes, caracterlsee en ce que ia mousse 
a une taille de pore relativement grande, inferieure ou egale a 15, de preference inferieure ou egale a 10 pores 
par pouce lineaire (inferieure ou egale a 6, de preference inferieure ou egale a 4 pores par cm lineaire). 

35 5. Structure absorbante selon I'une quelconque des revendications precedentes, caracterlsee en ce que la structure 
absorbante a une forme tridimensionnelle obtenue par chauffage et faconnage de la mousse. 

6. Procede de fabrication d'une structure absorbante dans un article absorbant tel qu'une couche-culotte, une couche 
d'apprentissage de la proprete, une protection contre I'incontinence, une serviette hygienique, un pansement, 

40 selon Tune quelconque des revendications 1 a 4, caracterlse en ce que des fibres hydrophiles (12), grace a la 

formation d'un vide, sont aspirees dans un materiau de type mousse a cellules ouvertes (11). 

7. Procede selon la revendication 6, caracterlse en ce que Ton etire la mousse (1 1 ) en meme temps que Ton aspire 
les fibres (12) dans le materiau. 

45 

8. Article absorbant tel qu'une couche-culotte, une couche d'apprentissage de la proprete, une protection contre 
I'incontinence, une serviette hygienique, un pansement, comprenant une feuille superieure (14) permeable aux 
liquides, une feuille arriere (15) impermeable aux liquides, et une couche absorbante (16) placee entre les deux, 
caracterlse en ce que Particle absorbant comprend une structure absorbante (10) selon I'une quelconque des 

50 revendications 1 & 5. 

9. Article absorbant selon la revendication 8, caracterlse en ce que la structure absorbante est placee en tant que 
couche d'acquisition de liquides (17) entre ia feuille superieure (14) permeable aux liquides et la couche absorbante 
(16). 

55 

10. Article absorbant selon la revendication 8, caracterlse en ce que ia structure absorbante est placee en tant que 
couche d'acquisition de liquides et couche absorbante combinees (19). 
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11. Article absorbant selon la revendication 8, caracterlse en ce que la structure absorbante est placee en tan. oue 
feu,lle supeneure permeable aux liquides et couche d'acquisition de liquides combinees (18) q 
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